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(54) [flM©^] H#K#^t#KS!jiB|6HWtkffl V)m&Wm?-)V 



(57) 

1 ill 0. 4 [mm) JJ^cO^— Srffl 

v * . 5 a coiiM^r ft 2 4HM $ fL?tmffiKSW 

112V, ±»fi«Om®,KaW±^{i 0 . 0 2 (mm) 
J¥$, TMfi!lO«ffiM*M±t{i:0. 0 3 (mm) J?§ 

«1 1 lfcSr*frv^. BMtfflMHl 2(i, 0. 4 
(mm) J?$ ayij t— £fflv>. 

b *>»aD5rrtu=: 2 4hw$^«ffi«0£tf 1 2 2 1 . ±sk 

Ww«fl6aa»W±K{iO. 0 2 (mm)f?, TS8W<o 
mfflUXttitii 0 . 0 3 ( mm ) JS$ b Lti , 
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mm<r>w}i\°\0>smiz3; <om%& 

mmmcommmm^Mzi6 i vc . 
mncv&mz&&fimmzt5 v vt . m\tm^^xn^> 

[0001] 

[£SLLtf)=PJffl#IP] i«o%Bflti, 0ttiS4HP*K«£! 

[0002] 

[ ] mitti t k &mm txmm 
mjj^^-th-mco^mmmxh o . -ret ± < *n^> 

;fxT^£k&9. ffi^x^^-MRIkitKbT, mm 

VvbK»S? 'J-y • x*/I^— jit bTJ$#£ixT^ 
S. -^WKtekbTJi. fiffi3*.£«l!HtaWBfc: 

[0003]^. «HMkJtKtT . «m«ffiti» 
ttSk LXmmi-&Zktf%rtt>tl&£?l,Z%:iXZX 



[0004] ®ftft#^»?«SM£Mvlli . 4Wfc 
tt«P»k fr«f&t S £ k SrfiJffl bfcfiBWEfftTifc 

(im. ®tim-ft?mm'Kmttzi±mzPEmbv&m- 

hZb ti^fo h „ ) kbTii. n-7Wn^Wy|i 

m > t-rea k -r s 7 >y *^-r * v35mffiflMm* i 'jaB#^T- 
■^iwwffl ^ h tix ^-s . i timomim-ft^w. 

(PER) li. ttftfci-STKSiiSiktiO, ?S 

[000 5] <If)iftiS^tifl«f4t««y^f 
^ktT^SixT^So «^^8{i. v—h^iOP 

(7/-H ) H6 1 , fcit>'->- 
httcoMltmnm (^V-H) K6 2k*^5r-S.«mm 

61a, 62at. MIl61a, 62aSrffi»k.M 

^^mg.xi£ts*fx. ) i^mme u, 62 atM 

^-^-^H^nS. ) 6 1b, 6 2btK« 
SilTfcO, «HaUl6 1 a. 6 2a*«PEK7<0M±I 

[0006] ±iecD«)£&ftoMm&^£ffl^*:m 
M*f*:8tfcu-r(i, ^«*«6 1 

i»tl»^(:i±, Z(7)£ot l zWoZbt> t H&. ) ti. 

zbxyuh ymm^mmn t txmstrt it* s 

**<iSM § ft & k . Tuh ynm&Wi&T l t -e 

1, K^«ffiM6 2fcSJ5^*^^§ftSk, ^ft 

-fiXSOmifcJK 6 1,62 tflli. A,ft^M^S 6 1 a , 6 
2at. PEl7t«#lSt, Mffl (jBSR^i/SliBi 

#m#*) ■mmmvtoHz o> -iiffl(»fm®, 
^Rje*±ts-*4ikTit8W**ii^s*'r^s. 

=5rfc\ M««6 1 a, 6 2 a(i. * 

Kt^oa#«^k(io*tt^-rS7-yf!lffiflgk*^ 
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[0007] ^coHffl^HT(±. mz-t zm^tt&Rm 
^ts, *-*\ wmmmm6 imxi± ( i ) set is 

[0 0 08] 

[-fti ] 

H 2 -^2H + +2e- ( 1 ) 

[0009] 

( 1/2) 0 2 +2H + +2 e- H 2 0 (2) 

/iH + (rnhy) (±. PEH74> £B»<jmffi 

i6 2tW'otfiL, lf(e- ) lit^ 

19^I-5tlftMiI6 Hzmfrt h « Kit 
6 2 T1± « Kffcffll^x £*x£B£» k , 
PEK7^£M«««6 1 A^^ftLTi^H* >f:j- 
>t. ft?^ia9S:iioT^ijlLT#?t*?i:*^JB5 

U H 2 O (*3S§0 **£j£3*U>. #>< L-Ts «** 
#8l±. *5fikI£*k^#TlE£m7J£?&£U f3L 
T. Stt%kLTH 2 O ££j£LTU£„ 

[0010] k^T\ flSPMSfrfcJUl, -fix-MM 

t=iwi$nfcPEit7fc, flm«fiR6 ik. bmhw* 

il6 2t*, MM6 1a, 6 2aiPEK7<OIH 

#^^»4mitt-b;Ki@I5 k , H6 rtfc^-raBS ■ © 

^miz^L^mucrmmmmmvhh. mm 
fttfflv^fi.Tv^6PEM7{±. «m«eiM6 1 tmt 

^vtc^kM«ffiM6 2commmzn. peh7ossb 

<r>^[z l (mm] WStlb 5 \ ^i-twaTTft o . a 

«e§^{±. 0. 1 (mm)-0. 2 [mm] 1ST 
$>5 . 

[0011] d<5Dj^«M-fe/U6(±. B6fc5SLfc«ME 

«^S50^k-Tl.ffl^SrW*LT. «fi*fr8** 
Wfo£tiZ><r>X'foh. Z.ZX°mb\±. ms[z^LtzWrA 



mmm-tju 6t. z nmmnm^iv 6 ^mrnizm 
m.ztixmmtfx5 azm%LZit&m5 1 ^wm^> 

*i)Xls~5> 5 1k. fflti-fe^ 6 cOflfcfreoffiUmtEtS 
StlTiHCTItfX 5 b £j1bSE£-£&«5 2 a 

? 5 2k. M£if, O V >?2£<r>i'—)VW5 3 
fcsWH/l&iVO**. Ztl^'tico-tsn — 9 5 1,52 
(i. PEJK7<D®a}LT^£jgS2gp-C\ i-—^#:5 3£ 
/Mtffil?|-t;i/6 *Sttr i 3 tl/CE&Sii-O* 

5 1a, 5 2 a+traSE-tSRjS^A*, fflsS&W^ 

■fe^l— 9 5 1 , 5 2(7>mW8ttz&f&$tlfzm5 1 b , 
5 2b WZ®iiib&£tlXmmZtlX U5 . 
[0012] «mWfi-fe^6Ktt»S<l4RJK^{i, 

£>S. diiii. MW?fi-fe^6ti3V^Ti±. miBLJtJ: 

at, 56»B§coiiMk Lx*m.%tf#E&ibtL&t>K z 

**** ^ix-Sikk^O. i ojsm. #f ffiSBW-ifi^SJS 

<7)^tHM2:*7J^r^t>ttLTTMt^i» J: o tzffiSTZ> 
ZtX\ «*SL,Jt*{i. RJE^'xa^MO?t5 1 a, 5 
2a4'2:S^Cj; , 5g^j "CSTFT Zti^tico 
#W4f«l 5 *> 4, o«M k fc*tf>Bfc£*«S^ t=flr 

[0013] tzhx\ ^mmm^ex-nhti^mi 

<?>(1)5$. ( 2 ) ^•CIE^t^m^-fL^JEti. fSS 

atB^*4. $t^x. mmnm*^6x ( i > na, 

(2) ^Ki5«St-fbgtSJEt=«to-C56**fi : '5ISt: 

wwmm5 zm^xmm*fc8%m&tz>i%r&< l zit^ m 

70 c°c] K8o c°cd meoiaa^-cisPE^iis 
[0014] ^olx, mmmnmmnm^iv e o— 

WiSftWKi^fc. PEM7kLT{±. J^S^fffi** 
0. 1 7 [mm) (7)t7^^yI*iffll^ilTV>l.. 1 

«*tt6 lb, 6 2 b k lt(±. mz^tmtfo . 4 

W6 1b, 62bt0. 0 2 5 [mm] ^)%— OJJSfc 
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3 6 5 TO T-l 5 [rain] <7)f§JMj£LT^,£. „ 
•Tilt J: 9 . «ffiffi*W6 lb, 62 b_htM#yi 6 1 
a , 6 2 a#TO£fl/^ $*4*«§l6 1 i5 ± IfiBMfcJW 
I6 2^#tl^. ^fffiW»£6 1 tMt 
6 2k£. M«J16 1 atMH6 2 a i;<Oi!T"P 
1 ^m^Ltz^W.^ ^ 1 2 0 [°C) , 3. 5 
CMP a] cD#=fK\ 15 [min] ^fgRjnSfc • MEL 

xmrnzmst. m.mwm-t^6£ftxi->z,„ 

[0 0 15] 

[0016] K-fCTMfia^OSK^— Thi t-fz, 
b. ±KLfclAC±0, «SW«fi-b^*^<oajP»3fi 

tf^ ^ <O^BfeK<ot)t EiJ ^ihttJB k * & ?t ib (c. k: ± 
fc JBtS S *rc v * 4 £Kto iJ^Sr < k t — SB *«*|R* fc: 

mnmmftxnmtmtfxcDi&mtimmztihzb iz% 

[0017] Kfbsd«flHSrtjc^fl£**«^a(=i»esii 
mxx{z^^h*m^*&^zbtfi%z-L>tih 

kfc±oTPEJg#te*£LTL£3k. PEK^ffifit* 

i k iz x -yxmmmmcomtin^i&T^m 
**^s:H»fc* i k ^ o wz wmtm£.-t & . 



[0018] £<9&bj§{± n M5£<0«¥*S»O|Biaat=ii 
[0019] 

mm£&m-?&tz#><7)¥-m zco^mxamm^m 
a. 

1 ) mitfx&£vmimrfxcom%;it ! gvxw.%Mji 

^WWOS k , i i0H*«^«MMKoW±ffiO ix 

ijcommmcoim^mizw-mm^ztm^intz»mm t * 
mtoztiztuz&mzti. Kfmmmx fc&imcomm 

Mzti ^t. >j?%<bh m^mmsm^-t s %mm 
mizx *)m%&m$Lb^-hzb. tfzit, 

2) ME 1 mizzmn^&lz&^x , MWMnn^MM 

tnfmmte. MS£zti&mttffl#xv)iiincDm.m{z&& 
£*)i>^mtfLb-r&zb. izx^mtizztiz* 

[0020] 

urn: micr> (D^, ( 2 ) ^xz^tznm^w. 

m±, wife LtzX 5 izMMfimh-oXfthtihBLmX'fo 

4j6»4>. z nmmk¥%.mnmizmLZ ti & B&it , ^* 

<r<o^{i. zcD&izmsLxffhtifz&cox'fo 

[0021] -T^i?*>. i^HJ^fcliTti. Hflcfik* 

□ co)mmzi£h mm tm^nmcoimm xk>^<^- 
bizxKi. ^<bhmitmmmmxii. mm^tmm 

[0022] ifuci o . m^tm^xcr>thamnmz}3 
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[0 0 2 3] WJtotfX, Mi-l£, &ttffltfxtt><0 

mmn . mmmm^Mzn ft & mmt^K&z ± o t m 
m^m\tm^x \,z n l x tu □ a8ffl^&^i#*-cfcM£ 

coma n&mza it 4 wMt^Km<?>Kmmfim± § ti 

[0024] 

[n*«] osraosatw* mmzmm lx mm 

-e«5tWC^ LfclMRoHBffBrBBH'C* 4 . ( fME-t 4 

[00 2 5] B2tfi^T, 2fi. H 5 fcijs Utfl!3fcW 
fc i 4 M^mm-fe A- 6 (e*t L X . SgflftTCSK 6 2t:f 

i.T , K^fflmffi ( # y- h ) m 1 2 *m^& iatL 

S L7tt^*0iJcoMm?fi-fe7P 6 *«^BMtS!l««K 6 2 

t*fU. «*SW6 2at#i.T«BSWl 

K£W6 2 b T«ffl8H£Wl 2 2JffiV^iac 

LTV^4. 

[0026] H^ffiSW 12211 ttS£g£&6 2bt 
P3*£. ^?L«<0««iffi*i: L-OP 3 0. 4 
(mm) co#— ^y;- ^fflVi^^TV^^, H2 

f«lffl22a, 12 2h[Z^iX^tl2-^ 

VB^m&m.*. 0.0 2 Cmm) 05^— <7)J¥3fc:ft* 

36 5 (°C) tl5 (min) WBBKjSLT. MttJI 1 
2 1 a*J»ftl/CV*4. 

[0027] ^#XOTS£«tf)*ttB@£|5f 1 2 

2 b (ci±, i*M«^t n—^m^ 4 Art—i? 3 >- 

0. 0 3 (mm] <0£j— CO 9- ZlZ -fr. 
SMiS:ioT2 4 (h) 9S*£?rojfcflL 3 6 5 
(°C) Tl 5 (min) coS^RicLT. tt&f 1 2 1b 

2 1 bhT»iil2 l£^j£LT^4. 

[0028] zti&n. mmmm6 1 # xxmimm 



WRl2bi. m%M6 1 afcfcBHEJBl 2 1 fccofflT'P 
EJK7£f^fcS^i#e»#£. 120 (°C) . 3. 5 
(MPa) cr>§k<frX\ 15 [min) coBBn?R • ML 

tpms*«-&u immm^)V2^wx\^. m2izfr; 
•tmmmxummcom^.t Ltzcox\ mimmmmi 2 

b<0SiP»ifi»efeft4i«BIWfflll 2iOS«KBtS J g 
Sr . KfBW^ 5 b <0AP^fiflF<7)BMWW«flaS 1 2 co 

*» ^ co^^mmtfi^M v^Mzwmnzm < 
mmmrnm 1 2*^is-f^wx 5 b^«o^*^aj 

mz. mmmfetfi&TLtziiinMjzmcr>mik%itfx5 b 

m*JU2CDi$mcOW£lkffltfX 5 bffl^[6lfci3ft4«m 

[oo 29] hi (is zcomivm* zmmmtz ± &a 

4, ) Hlfcii^T, 02£5KL£ 1 r<?9ffeajjc7)— HMM 

[0030]iltfe^T. l(i. 02t=iSLfeiO5l 

^6 ifc#ix. jgemss (rv-H) mi i^mv^s 
2 , i5*tf L^rM3|6t«ffli 6 1 ttt lt . mmm e 

1 afc#^.TM.«Sl 1 1 Sr. mffiKSW6 1 btfi. 
Tm«SWl 1 2*fflv^.«k3CLT^5. 
[003 1 ] *ffi)KSWl 1 2{i s *ffiJSIStt6 1 b t 

(mm) CDX--tfy^—sS—t>m^^tLX\^Z>t>K Ell 
L ti t 3 fc . mn#X 5 a $ ti 4*1*1 fc^ 
^t, tiIMH2a, 1 1 2bfc2#»lJ£ixT^ 
4 . 9 LT , MJC^xco±SSfa|coaffiJK«« 112a 
(eft. t¥*M<^%^i; n^if ^ xi n°- x 3 yig-^r 
ffiS:. 0. 0 2 (mm) co%— coJ¥$f3ft*$-i±. 

sa*»t=± -5t24(h) ?aa*fio^a, 3 6 5 

CO T'l 5 (min) ora^MLT, WH 1 1 a 
£^l£LT^4. 

[0032] ^ a: s KfcjfxcDTSiMcoco-mmmmt 1 

1 2bf;ft. t^^lco^fc [si— |*j;g:<7)7M XA-y' a 



(6) 



&m¥8 - 1 6 7 4 1 6 



. 0 . 0 3 (mm) S0JP§ izffli § 

6 5 (*C) Tl 5 (min) £0f§Mj£LT, fl4$Pf 1 1 
1 bfc#jfcLT^4. ^3 LT. ftyKSl 1 1 atSK 

111 lbtt-Mlll 1 1 £JB£l/0*4. 
[0033] £ix^<0. 1 1 *S itfBMfcSra 

«l 1 2 k Sr. ftM&I 111 tttill 2 1 fcOfflTP 

EjR7£IS!fc^>fc*&#ft£, 120 (°C) , 3. 5 
(MPa)^ttt, 1 5 Cmi n] ^HJD»- JaJEL 

TMRfcSte-U «B«|tiH*«TOS. 01 £^ 
t"Slife^TlilM^fliJ£k L*;<7)T\ H2^L7tHM 
MKfeftS»^fc:Jni.T, If-ltSl 1 in, M«tf> 

zbtz&&. mmwmm 1 1 kiHtawsiig 1 2 k 
0 , wumtfx 5 b^ajpspjfifiFtifctt&K-fia'reffiiis 

«k9i>SK'?--&.rfc:i& f »]'flfik$r£. Zti 



t a . miffltfx 5 b &tt h w&iz m z_ x . 

5 a^aip<oi£«K:*j{t4««-fl^Kje;<oRje»flBt>*a*: 

Six* fcftfc. 7k«ii^®TL/cKPfIJ#j£^m" 

k J5i?H«0*^fc^RJfoK£*tf* T# 4 . .1 <Z»tft, 

SWEj*RJEK*«B%- £T# 4.1 k ^3:4 . 
[0034] 123(2, i(50^|HJ<50§ tHzmftZmMMlZ 

m Ltzw&xm&mz^Lizm&ermmmwmxfo 4 . 

(ffitf>SI5ftfflk HifiPJfc v>5 ; k 

mmm-^^t smhcuh tariff l . ^o^^ 

WT4. 

[0 0 3 5]I3ti5W, 3li, 12 5 fcifc L£fiS*0IJ 
(:J:4Mff«fe^6t;:>rtLT, *ffi«fisl»6 1 tj it/ 
BMbPJ«fflK6 2t=#iT. -eix-fix. Bill (77 
-h') M3 l£J:tflKftfflKS (#V-n i3 2Jffl 
^4i5CL fcflSWWfrfc/I'T* 4 . jHS^fmffiffil 3 1 

isi6 nzidLx. mmm6 1 acsxtttjii3i 

l£, ««l*tf6 1 b^#xT«liJK*«3 1 2£ffl 

wz^LtzmtM?>m&m&±j\s6tfft^mitwmmm 

6 2t#LT, M«*6 2afc»;lT*fiW3 2 1*. 
«ffl|^6 2 b tf itWMt}3 2 2£ffl^4 X 
5fcLTV^4. 




[0036] ^-iX^-'iXtfOflaSKXW 3 1 2,32 2(i. 

6ib, 6 2 b k ^iiwmmmm 

Wk LTJl£^fifc6*0 . 4 (mm)^-t;y<-^- 

5afcJ; Vmitffltf* 5 b # iI8£ § ix 4 STO o X , 
»}3 12a, 3 12b, 3 1 2 c , fcitX, M 
W3 22a, 322b, 3 2 2c s K^fn3 

ticymmmmt3 12a, 322 atcta, fi!3ftw<o*^ 

k PI— F*i^tf>-r -f .x; \°— ^ 3 >ig-£r?l££ , 0 . 02 (m 
m) <^-ftJ?SK:#*S-fr. J*£99*»fc:«kr>T2 4 
(h) &m&'fT^fz&. 3 6 5 CO Tl 5 (min) 
««U, tt£JI3 11a, 32 1 aSrJfMLT^ 

[0037] £fz, RRitfXCQtpffilgcDZtl^tlcO'gM 
mmt3 12b, 322b tCii. fi!*^<?)*^k 1*1 
gcri^jXJ*— i?m >M&W.$:. 0. 02 5 (mm) cr> 

i%—cr>mz iznmzit , x£9a*»tc«k-3T2 4 Ch) 

mmiftitzik. 3 6 5 C°C) Tl 5 (min) c^HM 
fKLT, ftffi!3 lib, 3 2 1 b*JRKLTV^4. § 
^(C RJE^<?)Ta[fflift'€-<X-€ f <XftfHfilRSW3 1 2 
c , 3 2 2c «5RWft«^- k IsJ — - ft®cr>y-' < \° 
-yg^J. 0.0 3 (mm) ^J?§tC# 

XSKjSKJ:^t2 4 (h)^^fr^^ 
11 365 CC)ri5 (min)»«U, 
1311c, 321c*MUUS. -^3LT, 
1311a, MM«3 lib, «$^S3 1 1 ckT 
1311 ZBf&L. f&Mm3 2 1a, tt^J13 2 lb, 
M^S3 2 1 c k TttifJl 3 2 1 £^J£LT^4. 
[0038] Clft^iO»f*ffiM3 1 *j iiqSMKRKffi 
3 2kSr, M«*3 1 1 kM^ii3 2 1 k<^>MTPE 

7 zmiz&Astzwmfo* , 120 co , 3. 5 cm 

P a ) ftSHTC, 15 (min) ^HJD^ ■ MELTM 

M^JTilfja^ffi^k L^iOT. HUcjSLfcWIWfc: 
fcft4«^c^«^kJt«eLT, W*« (fflf«3 

i m k eKbxmai 3 2ft^ mm- 4 «^-(ctt , ; *> 

J: a Cf5 i k*^?>4 . ) ft«i«Eftffl»«<?)BB«T, R 
JE^ftAP8ltj!£fil*»^KJC^ftffiPffljafiFt:i04ia 
ftfBRiftiftWi&^^^k Six4 i k Cfr 4 . -I<J0/i 

ft. Mimnmm3 2coMm&T-&fe0), iwtffl^sb 

<^AP«BfifiS*»^Rft»l^ 5 b OHJPgfc£flHc:iiJ4fl 
^-fbSr . L/iv < -T 4 J: d tz-fi Z k *^Sgk <t 
4 . iixtcj; 0 , RftSHttSK 1 2 36^BMkM^rx 5 b 

m 3 2 coimi^miziitz -ixmi.z-tt&zt imm.^ 
4. £tz. fm%nm*)\'2cowmffin5Lmrfxffimj}ft 

=5:4„ 

[0039] ^ mmMMoymx'^- 1 Tm,w l t # tzmm 
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[0040] 



[004 1] r^i j fc:j5i,vr\ atGX?'X(7)APlEPc0iS 
Jg ( r^i j ^c7)a, b) tKJS^X^aiPSP^ 

s ( r au j *^a, b ) fcoa^tJta-rs 

T, rwf|Bj!(:J:l,||||^^tl^ 6~7 

Rm^'xcotan^m^ar^mmmmm 12, 3 2 # 

X\ 4jaE*36«^JHcifH § ft Sit #±MH fc & o 

[0042] mkMiztnt&^tx'omwxit. mmm 

fft-b/H-3A«flli4tfiiSffll2, 12 2, 3 1 
2 , 3 2 2f±. SJE5^*X^ilM-ri»*-|fil(;SiSC^Sll§ 

mm£tf±izmf&zti&mmmiz. r^-*«tna 

[0043] 



i fc *ws cox, mmmm*!\scoititini±mcoi& 
[Hi] z(wwxDm%& mmm tc ± s « 
[12] ^ ?)ftwcD~mmmiz «t & sfM^TWRs 

[03] i <9|&BJ!<0 § £ § HJg^lj £ £ £ HflCffi# 

[04 ] -^J^ISfr^^mMS^SWfi*^^ 

[05] mmtnmftiK^wMmwmmmmcDjm 
mm 

[06] m5(,z^Ltzmmm^j^m^xmm$irfz 
mmm 

i nmmmtju 

1 1 Wtii 

i i i mmm 
i i 2 

1 2 

12 1 m&ji 
1 2 2 ransgft 
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(57)Abstract: 

PURPOSE: To provide a cell for a solid high 
polymer electrolyte fuel cell by which excessive 
generating water does not stay in an oxidating 
agent electrode film. 

CONSTITUTION: A cell 1 of a fuel cell uses a fuel 
electrode film 1 1 and an oxidating agent electrode 
film 12. The fuel electrode film 11 uses carbon 
paper having a thickness of 0.4mm and has an 
electrode film base material 112 divided into two 
parts in the flowing direction of fuel gas 5a and a 
porous catalyst layer 111 which has a thickness of 
0.02mm on an upstream side electrode film base 
material and a thickness of 0.03mm on a 
downstream side electrode film base material and 
is composed of a platinum catalyst and a 
fluororesin. The oxidating agent electrode film 1 2 
uses carbon paper having a thickness of 0.4mm 
and has an electrode film base material 122 
divided into two parts in the flowing direction of 

oxidating agent gas 5b and a porous catalyst layer 121 which has a thickness of 0.02mm 
on an upstream side electrode film base material and a thickness of 0.03mm on a 
downstream side electrode film base material and is composed of a platinum catalyst and 
a fluororesin. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have the following and it is stuck by each of both principal planes of solid 
polyelectrolyte membrane by each catalyst bed side, In a fuel cell cell for solid polyelectrolyte 
type fuel cells which is that by which conduction of fuel gas and the oxidant gas is carried out to 
the side side of another side which is an antHcatalyst bed side, respectively, A fuel cell cell for 
solid polyelectrolyte type fuel cells to which a catalyst bed which an oxidant electrode film has 
at least is characterized by a holding amount of a catalyst which a catalyst bed has changing 
with places of a plane direction of a catalyst bed. 

In response to supply of fuel gas and oxidant gas, are direct current power a fuel cell cell to 
generate, and Sheet shaped solid polyelectrolyte membrane, Have sheet shaped fuel electrode 
film and sheet shaped oxidant electrode film which are joined to each of both principal planes of 
this solid polyelectrolyte membrane, and each fuel electrode film and an oxidant electrode film, It 
is the porosity which a course which supplies fuel gas or oxidant gas to a catalyst bed is 
provided, and has a function as a charge collector, and is a sheet shaped electrode layer 
substrate. 

A catalyst bed superficially supported all over almost by the side of one side of an electrode 
layer substrate. 

[Claim 2]In a fuel cell cell for the solid polyelectrolyte type fuel cells according to claim 1, a 
holding amount of a catalyst which a catalyst bed has, A fuel cell cell for solid polyelectrolyte 
type fuel cells characterized by being more than a catalyst bed near the entrance of oxidant gas 
in a catalyst bed near the exit of oxidant gas by which conduction is carried out. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to that composition improved so that produced 
water might be prevented from stagnating too much in an oxidant electrode film with respect to 
the fuel cell cell used for a solid polyelectrolyte type fuel cell. 
[0002] 

[Description of the Prior Art]A fuel cell is a kind of power plant which generates direct current 
power using hydrogen and oxygen, and it is compared with other Energy Agencies as it is already 
known well, The conversion efficiency to electrical energy is high, and moreover, since there are 
few discharges of air pollution substances, such as carbon dioxide and nitrogen oxides, it is 
expected as what is called a source of clean energy. As this fuel cell, various kinds of fuel cells, 
such as a solid polymer electrolyte type, a phosphoric acid type, a melting carbonate type, and a 
solid oxide type, are known by the kind of electrolyte used. 

[0003]In recent years, since it has the big features, like that the air pollution degree of a fuel cell 
by exhaust gas is low, and the generating sound at the time of operation is small as compared 
with an internal-combustion engine, it can be possible to use as a mounted power supply for the 
electric motors for a drive which uses a fuel cell for the drive of vehicles, such as a car. When 
using a fuel cell as a mounted power supply, it is desirable for a power supply system to be small 
as much as possible, and a solid polyelectrolyte type fuel cell attracts attention increasingly also 
among various kinds of fuel cells from such a viewpoint. 

[0004]When a solid polyelectrolyte type fuel cell carries out the water of the Polymer Division 
resin layer which has a proton (hydrogen ion) exchange group in a molecule to saturation, it is a 
fuel cell using low resistivity being shown and functioning as a proton conductivity electrolyte. As 
a Polymer Division resin layer (it is sometimes only henceforth called [ solid polyelectrolyte 
membrane or ] PE film for short.) which has a proton exchange group in this molecule, Although 
the fluorine system ion exchange resin membrane which makes representation a perfluoro 
sulfonic~acid~type~resin film (for example, the U.S. Du Pont make, a trade name Nafion film) is 
prominent at present, hydrocarbon system ion exchange resin membrane, bipolar membrane, etc. 
are used. By carrying out water to saturation, solid polyelectrolyte membrane (PE film), such as 
this, is ordinary temperature, and is 20. [Omega-cm] The following resistivity is shown and all are 
the films which function as a proton conductivity electrolyte. 

[0005]Generally the system of this solid polyelectrolyte type fuel cell is constituted considering 
the cell proper 8 which shows drawing 4 that key map as a core. The cell proper 8 usually carries 
out the plural laminates of the fuel cell cell which consists of the sheet shaped PE film 7, and 
the sheet shaped fuel electrode (anode) film 61 joined to each of the both principal planes of this 
PE film 7 and the sheet shaped oxidant electrode (cathode) film 62, and is constituted. Each fuel 
electrode film 61 and the oxidant electrode film 62, Support the catalyst beds 61a and 62a and 
the catalyst beds 61a and 62a, and supply and discharge fuel gas (gas which contains hydrogen 
or hydrogen by high concentration.), or oxidant gas (gas which contains oxygen by high 
concentration like oxygen or air.) to the catalyst beds 61a and 62a, and. It comprises the 
electrode layer substrates (as the material of construction, carbon paper is used, for example.) 
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61b and 62b of the porosity which has a function as a charge collector. 

It is stuck to the catalyst beds 61a and 62a by each of the both principal planes of the PE film 7. 

[0006]In the cell proper 8 using a fuel cell cell with the above-mentioned composition, although 
fuel gas is supplied to the fuel electrode film 61 and oxidant gas is supplied to the oxidant 
electrode film 62, Reactant gas (in naming fuel gas and oxidant gas generically, there is what is 
said in this way.), such as this, is changed into the state where humidified and the steam was 
included, and is supplied. As the Reason described the PE film 7 above, it is a film which 
functions as a proton conductivity electrolyte by water being carried out to saturation, but it is 
because the PE film 7 will be a film on which proton conductivity falls to and the resistivity 
increases when it dries and the moisture content is reduced if a reverse thing is said. The 
catalyst beds 61a and 62a with which each electrode layer 61 and 62 was equipped when 
reactant gas was supplied to the fuel electrode film 61 and the oxidant electrode film 62, Direct 
current power is generated by the three-phase zone of the gaseous phase (fuel gas or oxidant 
gas), the liquid phase (liquefied H 2 0), and solid phase (catalyst which a fuel electrode and an 

oxidant electrode have) being formed in an interface with the PE film 7, and making it produce 
electrochemical reaction. In many cases, the catalyst beds 61a and 62a are formed from the 
platinum catalyst of minute particle state, and the fluoro-resin which has water repellence. 
and by much fine pores being formed in a layer, the efficient diffusion to the three-phase zone of 
reactant gas is maintained — it carries out, and it is constituted so that the three-phase zone of 
a sufficiently large area may be formed. 

[0007]In this three-phase zone, the electrochemical reaction which carries out the account of 
following arises. First, the reaction by (1) type occurs in the fuel electrode film 61 side. 
[0008] 
[Formula 1] 

H 2 ->2H + +2e ~ ............ (1) 

The reaction by (2) types occurs in the oxidant electrode film 62 side. 

[0009] 

[Formula 2] 

(1/2) 0 2 +2H + +2e " H 2 0 .... (2) 

That is, as a result of this reaction, the H + ion (proton) generated by the fuel electrode film 61 

moves toward the oxidant electrode film 62 in the inside of the PE film 7, and an electron (e ~ ) 
moves it to the oxidant electrode film 62 through the load apparatus 9. On the other hand, in the 

oxidant electrode film 62, the oxygen contained in oxidant gas, the H + ion which has moved from 
the fuel electrode film 61 in the inside of the PE film 7, and the electron which has moved 
through the load apparatus 9 react, and H 2 0 (steam) is generated. In this way, the cell proper 8 

obtains hydrogen and oxygen, and generates direct current power, then is generating H 2 0 

(steam) as a by-product. 

[0010]By the way, it makes the catalyst beds 61a and 62a counter for them the principal surface 
where the PE films 7 differ mutually, makes them, and a fuel cell cell piles up the PE film 7 
prepared separately, respectively, the fuel electrode film 61, and the oxidant electrode film 62, 
and is carrying out them as [join / perform heating and application of pressure and ]. Thus, the 
obtained fuel cell cell is provided with the structure and shape indicated to be drawing 5 in 
drawing 6. Drawing 5 is a side sectional view of the important section typically shown where the 
fuel cell cell of the conventional example used for the cell proper shown in drawing 4 is 
developed here. That is, the fuel cell cell 6 is making rectangular shape with thin thickness, and 
the PE film 7 used for this has an outside dimension of a larger plane direction than the outside 
dimension of the plane direction of the fuel electrode film 61 and the oxidant electrode film 62. 
Therefore, as shown in drawing 5 and dra wing 6 between the ends of the PE film 7, the exposed 
surface of the PE film 7 exists in the periphery of the fuel electrode film 61 and the oxidant 
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electrode film 62. 

In many cases, the width dimension of this fuel cell cell 6 is 1. [mm] The width dimension of the 
PE film 7 which is a grade or less than it, and constitutes the fuel cell cell 6 in that case is 0.1. 
[mm] -0.2 [mm] It is a grade. 

[0011]This fuel cell cell 6 is included in the unit fuel cell device 5 with the composition shown in 
drawing 6, the number which this unit fuel cell device 5 needs is laminated, and the cell proper 8 
is formed. Drawin g 6 is a side sectional view of an important section showing typically the unit 
fuel cell device of the general example constituted using the fuel cell cell shown in drawing 5 
here. Into drawing 6, only typical numerals were described about the numerals attached by 
drawing 5. The separator 51 with two or more slots 51a which the unit fuel cell device 5 is 
allocated [ slots ] in one side of the fuel cell cell 6 and this fuel cell cell 6, and carry out 
conduction of the fuel gas 5a in drawing 6, With the separator 52 with two or more slots 52a 
which are allocated in the side of another side of the fuel cell cell 6, and carry out conduction of 
the oxidant gas 5b, it has the seal bodies 53, such as an O ring, for example. Each separator 51 
and 52 is the periphery which has exposed the PE film 7, and via the seal body 53, as it 
sandwiches the fuel cell cell 6, it is allocated. The duty which prevents it from the reactant gas 
which carries out conduction leaking outside a flowing path, and coming out of the seal body 53 
into the slot 51a of the separators 51 and 52 and 52a is undertaken. 

It is inserted in and equipped into the slot 51b formed in the edge part of each separator 51 and 
52, and 52b. 

[001 2] As for the reactant gas supplied to the fuel cell cell 6, it is general to be arranged so that 
the discharge side may be turned down to a gravity direction up to a gravity direction in the 
supply side. In the fuel cell cell 6, as described above, a steam is generated as a by-product at 
the time of power generation, but this. It is because there is a possibility of the steam which a 
steam will contain the reactant gas of the downstream in a large quantity, and is equivalent to 
supersaturation with the reactant gas near a discharge end as a result for this steam 
condensing, and existing as water of a liquid state. The water solidified by arranging the supply 
side of reactant gas so that the discharge side of reactant gas may be turned down to a gravity 
direction up to a gravity direction, Since it can flow down by itself with gravity in the slot 51a for 
reactant gas conduction, and 52a, removal of the water solidified from each unit fuel cell device 
5 becomes easy. 

[0013]By the way, the electrochemical reaction described by the aforementioned (1) ceremony 
held by the fuel cell cell 6 and (2) formulas is an exoergic reaction. Therefore, when generating 
electricity according to the electrochemical reaction by (1) type and (2) types by the fuel cell 
cell 6, it is not avoided that the heat of an equivalent value occurs mostly with the direct- 
current-power value generated, either. For this reason, when it constitutes the cell proper 8 
using the unit fuel cell device 5, the cooling method which is not illustrated for removing heat 
from the fuel cell cell 6 is incorporated. Thereby, the fuel cell cell 6 is 70. [**] ** et al. [ 80 ] 
[**] Being operated by the temperature conditions of a grade is general. 
[0014]Then, when an example of the fuel cell cell 6 of conventional technology is shown 
concretely, as the PE film 7, a width dimension is 0.17. The Nafion film of [mm] is used. As the 
electrode layer substrates 61b and 62b, a width dimension is 0.4. The carbon paper of [mm] is 
used. It is platinum black 20 [%] It is the supported dispersion mixed liquor of carbon powder and 
polytetraethylene to the aforementioned electrode layer substrates 61b and 62b 0.025 It is made 
to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] 
— 15 It is calcinating between [min]. This has obtained the fuel electrode film 61 and the oxidant 
electrode film 62 in which the catalyst beds 61a and 62a were formed on the electrode layer 
substrate 61b and 62b. It is the sandwiching body which sandwiched the PE film 7 for this fuel 
electrode film 61 and the oxidant electrode film 62 in between by the catalyst bed 61a and 
catalyst bed 62a side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and 
pressurized between [min], both films were joined, and the fuel cell cell 6 has been obtained. 
[0015] 

[Problem(s) to be Solved by the Invention]Although the solid polyelectrolyte type fuel cell 
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provided with desired power generation performance has been obtained using the fuel cell cell 
for solid polyelectrolyte type fuel cells by the conventional technology mentioned above, a 
problem which carries out the account of following remains. That is, as mentioned above, the 
electrochemical reaction produced in the fuel cell cell is a reaction to which the byproduction of 
the steam is carried out by an oxidant electrode film, and this steam is mainly discharged in 
oxidant gas from an oxidant electrode film. For this reason, it increases one by one and few 
water vapor contents in oxidant gas go as there are at the inlet section of a fuel cell cell and 
they pass a fuel cell cell. In order to make produced water easy to discharge in oxidant gas from 
an oxidant electrode film in that case, it is desirable to make the water-vapor-pressure power 
value in an oxidant electrode film higher than the water-vapor-pressure power value in oxidant 
gas. 

[001 6]Supposing the temperature of an oxidant electrode film is uniform, since the water vapor 
content in oxidant gas increases near the exit part from a fuel cell cell, the water-vapor- 
pressure power value of oxidant gas will become high for the above-mentioned Reason. For this 
reason, discharge of the produced water from the oxidant electrode film near the exit part 
becomes difficult. When the water-vapor-pressure power value in oxidant gas reached and waits 
to saturation water vapor pressure (the probability generated [ near the exit part ] for the 
aforementioned Reason is high.), Since discharge of the produced water from an oxidant 
electrode film will be in a halt condition, the produced water which the steam generated by the 
reaction condensed and became liquefied will stagnate so much in an oxidant electrode film. If 
produced water stagnates so much in an oxidant electrode film, it will become a situation where 
at least a part of opening which the fine pores in a catalyst bed will be full with produced water, 
or is formed in the electrode layer substrate will be full with produced water. If it becomes like 
this, diffusion of the oxidant gas within an oxidant electrode film will be checked, the reaction in 
the fuel cell cell mentioned above will fall, and it will come to cause the fall of the power 
generation performance of a fuel cell cell. 

[001 7]Although it is possible to reduce the water vapor content included in the oxidant gas 
supplied to a fuel cell cell as a plan of preventing produced water from stagnating so much in an 
oxidant electrode film, In this case, since a possibility of causing the fall of the output 
characteristics of a fuel cell when the resistivity of PE film increases will arise if PE film dries by 
reducing the water vapor content to include too much, the new problem that adjustment and 
management of the degree of humidification of oxidant gas become very difficult occurs. 
[0018]this invention is made in view of the problem of the above-mentioned conventional 
technology, and comes out. The purpose is to provide the fuel cell cell for solid polyelectrolyte 
type fuel cells which stagnation of excessive produced water does not generate in a film. 

[0019] 

[Means for Solving the Problem]In this invention, in response to supply of 1 fuel gas and oxidant 
gas, the above-mentioned purpose is direct current power a fuel cell cell to generate, and Sheet 
shaped solid polyelectrolyte membrane, Have sheet shaped fuel electrode film and sheet shaped 
oxidant electrode film which are joined to each of both principal planes of this solid 
polyelectrolyte membrane, and each fuel electrode film and an oxidant electrode film, An 
electrode layer substrate of a sheet shaped [ porosity which a course which supplies fuel gas or 
oxidant gas to a catalyst bed is provided, and has a function as a charge collector ], It has the 
catalyst bed superficially supported all over almost by the side of one side of an electrode layer 
substrate, It is stuck by each of both principal planes of solid polyelectrolyte membrane by each 
catalyst bed side, In a fuel cell cell for solid polyelectrolyte type fuel cells which is that by which 
conduction of fuel gas and the oxidant gas is carried out to the side side of another side which is 
an anti~catalyst bed side, respectively, A catalyst bed which an oxidant electrode film has at 
least has composition which differs in a holding amount of a catalyst which a catalyst bed has by 
a place for square [ of a catalyst bed ], Or a thing for which a holding amount of a catalyst which 
a catalyst bed has in 2 aforementioned 1 paragraph in a means of a description is considered as 
more composition than a catalyst bed near the entrance of oxidant gas in a catalyst bed near 
the exit of oxidant gas by which conduction is carried out, It is alike and is attained more. 
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[0020] 

[Function]Since the electrochemical reaction shown in the aforementioned (1) type and (2) types 
is a reaction performed by involving a catalyst as mentioned above, the quantity of heat 
generated in the case of this electrochemical reaction is generated corresponding to the holding 
amount of the catalyst of a fuel cell cell. This invention is performed paying attention to this 
point. 

[0021]Namely, the catalyst bed which an oxidant electrode film has at least in the fuel cell cell 
for solid polyelectrolyte type fuel cells in this invention, It considers making larger than the 
holding amount of the catalyst which the catalyst bed near the entrance of oxidant gas has the 
holding amount of the catalyst which the catalyst bed which the holding amount of the catalyst 
which a catalyst bed has has near the exit of the oxidant gas by which conduction is carried out, 
for example has etc. as the composition which changes with places of the plane direction of a 
catalyst bed. 

Therefore, in an oxidant electrode film at least, calorific value [ / near the exit of reactant gas ] 
will increase [ near the entrance of reactant gas ] with the relation of the holding amount of a 
catalyst. 

[0022]This measures temperature with temperature at the time of operation of the oxidant 
electrode film near the inlet section of oxidant gas at the time of operation of the oxidant 
electrode film in near the exit part of oxidant gas, The discharge ability of the produced water 
from the oxidant electrode film near the outlet side of oxidant gas to oxidant gas will improve 
because it can make highly on the level it becomes easy to discharge of the produced water 
from the oxidant electrode film near the exit part. 

[0023]Since oxygen in reactant gas, for example, oxidant gas, is consumed by the 
electrochemical reaction in a fuel cell cell, the oxygen density in oxidant gas falls with the 
oxidant gas near the exit part to the oxidant gas near the inlet section, the fuel cell cell of this 
invention provided with the aforementioned composition has — in an oxidant electrode film at 
least. Since the competence of electrochemical reaction [ / near the exit of reactant gas ] 
increases, For example, even if it is reactant gas near [ to which the oxygen density fell ] the 
exit part, the Electrochemistry Sub-Division reactivity [ / near the inlet section ] and the almost 
same Electrochemistry Sub-Division reactivity can be maintained, and Electrochemistry Sub- 
Division reactivity in the direction of reactant gas conduction of a fuel cell cell side can be made 
almost uniform. 
[0024] 

[Example]Working example of this invention is described in detail with reference to Drawings 
below. Drawin g 2 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by one working example of this invention is 
developed. (When distinguishing from different working example etc. which carry out a postscript, 
it may be called working example **.) In drawing 2, the same numerals are given to the fuel cell 
cell and identical parts for solid polyelectrolyte type fuel cells by the conventional example 
shown in drawing 5 , and the explanation is omitted. 

[0025]In drawin g 2 , 2 is the fuel cell cell which changes to the oxidant electrode film 62 and used 
the oxidant electrode (cathode) film 12 to the fuel cell cell 6 by the conventional example shown 
in dr awing 5. To the oxidant electrode film 62 which the fuel cell cell 6 of the conventional 
example shown in dr awin g 5 has, the oxidant electrode film 12 is changed to the catalyst bed 
62a, changes the catalyst bed 121 to the electrode layer substrate 62b, and he is trying to use 
the electrode layer substrate 122 for it. 

[0026]The width dimension of the electrode layer substrate 122 is 0.4 as a porous electrode 
layer substrate like the electrode layer substrate 62b. Although the carbon paper of [mm] is 
used, as shown in drawing 2, the oxidant gas 5b is divided into two in accordance with the 
direction by which conduction is carried out at the electrode layer substrates 122a and 122b, 
respectively. Then, in the electrode layer substrate 122a of the upstream of reactant gas, it is 
the dispersion mixed liquor of the case of a conventional example, and an identical content 0.02 
It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after 
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drying [**] — 15 It calcinates between [min] and the catalyst bed 121a is formed. 
[0027]In the electrode layer substrate 122b of the downstream of reactant gas, it is the 
dispersion mixed liquor of the case of a conventional example, and an identical content 0.03 It is 
made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after 
drying [**] — 15 It calcinates between [min] and the catalyst bed 121b is formed. Then, the 
catalyst bed 121 is formed by the catalyst bed 121a and the catalyst bed 121b. 
[0028]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 61 
and the oxidant electrode films 12, such as this, in between by the catalyst bed 61a and catalyst 
bed 121 side 120 [**] ,3*5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [min], both films were joined, and the fuel cell cell 2 has been obtained. Since it had the 
above-mentioned composition in working example shown in drawing 2, in the oxidant electrode 
film 12, calorific value [ / near the exit of the oxidant gas 5b ] will increase [ near the entrance 
of the oxidant gas 5b ] with the relation of the holding amount of a catalyst. For this reason, 
temperature can be positively made highly as compared with temperature on the level it 
becomes easy to discharge of the produced water from the oxidant electrode film 12 near the 
exit part at the time of operation of the oxidant electrode film 1 2 near the inlet section of the 
oxidant gas 5b at the time of operation of the oxidant electrode film [ / near the exit part of the 
oxidant gas 5b ] 12. By this, the discharge ability of the produced water from the oxidant 
electrode film 12 near the exit part of the oxidant gas 5b to the oxidant gas 5b will improve. 
Since the competence of electrochemical reaction [ / near the exit of the oxidant gas 5b ] 
increases, even if it is the oxidant gas 5b near [ to which the oxygen density fell ] the exit part, 
the Electrochemistry Sub-Division reactivity [ / near the inlet section ] and the almost same 
Electrochemistry Sub-Division reactivity are maintainable. For this reason, the uniformity 
coefficient of the Electrochemistry Sub-Division reactivity in the direction of oxidant gas 5b 
conduction of the surface of the fuel cell cell 2 can be improved. 

[0029] Drawing 1 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by working example from which this invention 
differs is developed. (When distinguishing from other working example, it may be called working 
example **.) In drawing 1, The same numerals are given to the fuel cell cell for solid 
polyelectrolyte type fuel cells by one working example of this invention shown in drawi ng 2, and 
the fuel cell cell and identical parts for solid polyelectrolyte type fuel cells by the conventional 
example shown in drawing 5, and that explanation is omitted. 

[0030]In drawing 1 , 1 is the fuel cell cell which changes to the fuel electrode film 61 and used 
the fuel electrode (anode) film 1 1 to the fuel cell cell 2 by one working example of this invention 
shown in drawing 2. To the fuel electrode film 61 shown in drawing 2 and drawing 5, the fuel 
electrode film 1 1 is changed to the catalyst bed 61a, changes the catalyst bed 1 1 1 to the 
electrode layer substrate 61b, and he is trying to use the electrode layer substrate 1 12 for it. 
[0031 ]The width dimension of the electrode layer substrate 112 is 0.4 as a porous electrode 
layer substrate like the electrode layer substrate 61b. Although the carbon paper of [mm] is 
used, as shown in drawing 1, the fuel gas 5a is divided into two in accordance with the direction 
by which conduction is carried out at the electrode layer substrates 1 12a and 1 12b. Then, in the 
electrode layer substrate 112a of the upstream of reactant gas, it is the dispersion mixed liquor 
of the case of a conventional example, and an identical content 0.02 It is made to adhere to the 
uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] — 15 It 
calcinates between [min] and the catalyst bed 111a is formed. 

[0032]In the electrode layer substrate 1 12b of ******** of reactant gas, it is the dispersion 
mixed liquor of the case of a conventional example, and an identical content 0.03 It is made to 
adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] - 
- 15 It calcinates between [min] and the catalyst bed 111b is formed. Then, the catalyst bed 111 
is formed by the catalyst bed 111a and the catalyst bed 111b. 

[0033]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 1 1 
and the oxidant electrode films 12, such as this, in between by the catalyst bed 111 and catalyst 
bed 121 side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [min], both films were joined, and the fuel cell cell 1 has been obtained. Since it had the 
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above-mentioned composition in working example shown in drawing 1 , in addition to the 
composition in working example shown in drawing 2, calorific value [ / near the exit of the fuel 
gas 5a ] will increase [ near the entrance of the fuel gas 5a ] due to the holding amount of a 
catalyst also the fuel electrode film 1 1. When calorific value [ / near the exit part of reactant 
gas ] increases rather than calorific value [ / near the inlet section of reactant gas ], both the 
fuel electrode film 1 1 and the oxidant electrode film 12, It becomes possible to make the 
temperature gradient over temperature higher than the case of working example shown in 
drawing 2 at the time of operation of the oxidant electrode film near [ of the oxidant gas 5b ] the 
inlet section of temperature at the time of operation of the oxidant electrode film [ / near the 
exit part of the oxidant gas 5b ] 12. By this, the discharge ability of the produced water from the 
oxidant electrode film 12 near the exit part to the oxidant gas 5b will improve further. Since the 
competence of electrochemical reaction [ / near the exit of the fuel gas 5a ] also increases 
when it receives the oxidant gas 5b in addition, even if it is the fuel gas 5a near [ to which 
hydrogen concentration fell ] an outlet side, the Electrochemistry Sub-Division reactivity in near 
an entrance side and the almost same Electrochemistry Sub-Division reactivity are maintainable. 
For this reason, Electrochemistry Sub-Division reactivity in the direction of reactant gas 
conduction of both the surfaces of the fuel cell cell 2 can be made almost uniform. 
[0034] Drawin g 3 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by further different working example of this 
invention is developed. (When distinguishing from other working example, it may be called working 
example **.) In drawing 3, the same numerals are given to the fuel cell cell and identical parts by 
the conventional example shown in drawin g 5, and the explanation is omitted. 

[0035]In drawing 3, 3 is changed to the fuel electrode film 61 and the oxidant electrode film 62 to 
the fuel cell cell 6 by the conventional example shown in dra wi ng 5, and is the fuel cell cell which 
used the fuel electrode (anode) film 31 and the oxidant electrode (cathode) film 32, respectively. 
To the fuel electrode film 61 which the fuel cell cell 6 of the conventional example shown in 
d r awin g 5 has, the fuel electrode film 31 is changed to the catalyst bed 61a, changes the catalyst 
bed 311 to the electrode layer substrate 61b, and he is trying to use the electrode layer 
substrate 312 for it. To the oxidant electrode film 62 which the fuel cell cell 6 of the 
conventional example shown in drawing 5 has, the oxidant electrode film 32 is changed to the 
catalyst bed 62a, changes the catalyst bed 321 to the electrode layer substrate 62b, and he is 
trying to use the electrode layer substrate 322 for it. 

[0036]The width dimension of each electrode layer substrate 312,322 is 0.4 as a porous 
electrode layer substrate like the electrode layer substrates 61b and 62b. Although the carbon 
paper of [mm] is used, as shown in drawing 3, the fuel gas 5a and the oxidant gas 5b are 
trichotomized in accordance with the direction by which conduction is carried out, respectively, 
without the electrode layer substrates 312a, 312b, and 312c and the electrode layer substrates 
322a, 322b, and 322c. Then, in each electrode layer substrate 312a and 322a of the upstream of 
reactant gas, it is the dispersion mixed liquor of the case of a conventional example, and an 
identical content 0.02 It is made to adhere to the uniform thickness of [mm], and is 24 by a 
vacuum dryer. [h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 
31 1a and 321a are formed. 

[0037]In each electrode layer substrate 312b and 322b of the middle class region of reactant 
gas, it is the dispersion mixed liquor of the case of a conventional example, and an identical 
content 0.025 It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum 
dryer. [h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 311b and 
321b are formed. In each electrode layer substrate 312c and 322c of the downstream of reactant 
gas, it is the dispersion mixed liquor of the case of a conventional example, and an identical 
content 0.03 It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. 
[h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 311c and 321c 
are formed. Then, the catalyst bed 31 1 is formed by the catalyst bed 31 1a, the catalyst bed 
31 1b, and the catalyst bed 31 1c, and the catalyst bed 321 is formed by the catalyst bed 321a, 
the catalyst bed 321b, and the catalyst bed 321c. 

[0038]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 31 
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and the oxidant electrode films 32, such as this, in between by the catalyst bed 31 1 and catalyst 
bed 321 side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [mini both films were joined, and the fuel cell cell 3 has been obtained. It compares 
with the case of the composition in working example shown in drawing 1 since it had the above- 
mentioned composition in working example shown in drawing 3, and is an either electrode film (in 
naming generically fuel electrode film 31 grade and oxidant electrode film 32 grade). It may say in 
this way. Due to the holding amount of a catalyst, the degree of increase of the calorific value 
[ it results near the exit part of reactant gas near the inlet section of reactant gas ] of a 
between will be equated. For this reason, it becomes possible to be made to make high change 
[ it results near the exit part of the oxidant gas 5b near / of the oxidant gas 5b / the inlet 
section of temperature at the time of operation of the oxidant electrode film 32 ] of a between 
gradually. Thereby, it becomes possible to raise the discharge ability of the produced water from 
the oxidant electrode film 12 to the oxidant gas 5b almost over the whole surface of the oxidant 
electrode film 32 including the neighborhood of an exit part. It becomes possible to equalize 
further the Electrochemistry Sub-Division reactivity in the direction of reactant gas conduction 
of both the surfaces of the fuel cell cell 2. 

[0039]The example of survey of the temperature distribution which a fuel electrode film and an 
oxidant electrode film have is collectively shown all over "Table 1" about each of the unit fuel 
cell device using the fuel cell cell by working example ** explained by the paragraph of this 
working example until now - **, and the fuel cell cell of the conventional example, the degree of 
fall of the pressure value which evaluation of stability operates each unit fuel cell device 
continuously for 24 hours, and each unit fuel cell device outputs in "Table 1" — 2 [%] What was 
the following considers it as O, and is 2. [%] What it was above is taken as **. 
[0040] 
[Table 1] 











^Steffi® 






— * ' ■" ■ * 

mm 




b* 


aft 


bffl 


att 




a« 


b« 


m « 

a i5 « b 




69. 1 


69. i 


— ~i 

69.2 


I 

69.0 


69.2 


69.3 


69.0 


69.2 


MIX i 
— % X — 

If 


® 


70.5 


70.6 


70.4 


70.3 


70.5 


70.7 


69.9 


69.8 






71.9 


72.0 


72.2 


72.2 


72. 1 


72.4 


71.2 


70.fi 




® 


73.7 


73.9 


73.8 


74.2 


73.8 


74.0 


71.9 


71.7 


■ n 






































<5>a Warn <S)b 


© 


75.2 


75.5 


75.7 


75.6 


75.5 


75.8 


72.3 


72.2 




O 


. — V 


O 


A 



[0041]in "Table 1", when its attention is paid to a temperature gradient with the temperature 
(**a in "Table 1", **b) of the inlet section of reactant gas, and the temperature (**a in "Table 
1", **b) of the exit part of reactant gas, the temperature gradients in a conventional example are 
few — about 3 By the case of working example ** by this invention - **, it is 6-7 to being by 
[**]. [**] The temperature gradient of the grade is acquired. Produced water's stagnating so 
much by this into the oxidant electrode film 12 and 32 including the neighborhood of an exit part 
of reactant gas is canceled, and it can check that the degree of fall of the output voltage value 
which it becomes a main cause that produced water stagnates so much, and is generated is 
decreasing. 
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[0042]Came by old explanation in working example noting that the electrode layer substrate 
1 12,122,312,322 with which the fuel cell cells 1-3 are provided was divided in the direction in 
which reactant gas carries out conduction at plurality, but. The electrode layer substrate not the 
thing limited to this but the fuel electrode film with which the fuel cell cells 1-3 are provided, for 
example, and for oxidant electrode films may be a thing of one, The catalyst bed formed on an 
electrode layer substrate changes thickness in the direction in which reactant gas carries out 
conduction to this electrode layer substrate of one, and may be formed in it. 
[0043] 

[Effect of the Invention]In this invention, the fuel cell cell for solid polyelectrolyte type fuel cells 
is considered as the above-mentioned composition. 

Therefore, if its attention is paid to the temperature gradient between the inlet section of 
reactant gas, and an exit part, as shown all over Table 1, it will become possible to acquire a 
more than twice as many temperature gradient as this to the case of a conventional example. 
Since it is canceled that produced water stagnates so much into an oxidant electrode film at 
least, and diffusion of oxidant gas is checked within an oxidant electrode film by this, an effect 
that the degree of fall of the output voltage value of a fuel cell cell decreases is done so. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Industrial Application]This invention relates to that composition improved so that produced 
water might be prevented from stagnating too much in an oxidant electrode film with respect to 
the fuel cell cell used for a solid polyelectrolyte type fuel cell. 



[Translation done.] 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]A fuel cell is a kind of power plant which generates direct current 
power using hydrogen and oxygen, and it is compared with other Energy Agencies as it is already 
known well, The conversion efficiency to electrical energy is high, and moreover, since there are 
few discharges of air pollution substances, such as carbon dioxide and nitrogen oxides, it is 
expected as what is called a source of clean energy. As this fuel cell, various kinds of fuel cells, 
such as a solid polymer electrolyte type, a phosphoric acid type, a melting carbonate type, and a 
solid oxide type, are known by the kind of electrolyte used. 

[0003]In recent years, since it has the big features, like that the air pollution degree of a fuel cell 
by exhaust gas is low, and the generating sound at the time of operation is small as compared 
with an internal-combustion engine, it can be possible to use as a mounted power supply for the 
electric motors for a drive which uses a fuel cell for the drive of vehicles, such as a car. When 
using a fuel cell as a mounted power supply, it is desirable for a power supply system to be small 
as much as possible, and a solid polyelectrolyte type fuel cell attracts attention increasingly also 
among various kinds of fuel cells from such a viewpoint. 

[0004]When a solid polyelectrolyte type fuel cell carries out the water of the Polymer Division 
resin layer which has a proton (hydrogen ion) exchange group in a molecule to saturation, it is a 
fuel cell using low resistivity being shown and functioning as a proton conductivity electrolyte. As 
a Polymer Division resin layer (it is sometimes only henceforth called [ solid polyelectrolyte 
membrane or ] PE film for short.) which has a proton exchange group in this molecule, Although 
the fluorine system ion exchange resin membrane which makes representation a perfluoro 
sulfonic-acid-type-resin film (for example, the U.S. Du Pont make, a trade name Nafion film) is 
prominent at present, hydrocarbon system ion exchange resin membrane, bipolar membrane, etc. 
are used. By carrying out water to saturation, solid polyelectrolyte membrane (PE film), such as 
this, is ordinary temperature, and is 20. [Omega-cm] The following resistivity is shown and all are 
the films which function as a proton conductivity electrolyte. 

[0005]Generally the system of this solid polyelectrolyte type fuel cell is constituted considering 
the cell proper 8 which shows drawing 4 that key map as a core. The cell proper 8 usually carries 
out the plural laminates of the fuel cell cell which consists of the sheet shaped PE film 7, and 
the sheet shaped fuel electrode (anode) film 61 joined to each of the both principal planes of this 
PE film 7 and the sheet shaped oxidant electrode (cathode) film 62, and is constituted. Each fuel 
electrode film 61 and the oxidant electrode film 62, Support the catalyst beds 61a and 62a and 
the catalyst beds 61a and 62a, and supply and discharge fuel gas (gas which contains hydrogen 
or hydrogen by high concentration.), or oxidant gas (gas which contains oxygen by high 
concentration like oxygen or air.) to the catalyst beds 61a and 62a, and. It comprises the 
electrode layer substrates (as the material of construction, carbon paper is used, for example.) 
61b and 62b of the porosity which has a function as a charge collector. 

It is stuck to the catalyst beds 61a and 62a by each of the both principal planes of the PE film 7. 

[0006]In the cell proper 8 using a fuel cell cell with the above-mentioned composition, although 
fuel gas is supplied to the fuel electrode film 61 and oxidant gas is supplied to the oxidant 
electrode film 62, Reactant gas (in naming fuel gas and oxidant gas generically, there is what is 
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said in this way.), such as this, is changed into the state where humidified and the steam was 
included, and is supplied. As the Reason described the PE film 7 above, it is a film which 
functions as a proton conductivity electrolyte by water being carried out to saturation, but it is 
because the PE film 7 will be a film on which proton conductivity falls to and the resistivity 
increases when it dries and the moisture content is reduced if a reverse thing is said. The 
catalyst beds 61a and 62a with which each electrode layer 61 and 62 was equipped when 
reactant gas was supplied to the fuel electrode film 61 and the oxidant electrode film 62, Direct 
current power is generated by the three-phase zone of the gaseous phase (fuel gas or oxidant 
gas), the liquid phase (liquefied H 2 0), and solid phase (catalyst which a fuel electrode and an 

oxidant electrode have) being formed in an interface with the PE film 7, and making it produce 
electrochemical reaction. In many cases, the catalyst beds 61a and 62a are formed from the 
platinum catalyst of minute particle state, and the fluoro-resin which has water repellence. 
and by much fine pores being formed in a layer, the efficient diffusion to the three-phase zone of 
reactant gas is maintained — it carries out, and it is constituted so that the three-phase zone of 
a sufficiently large area may be formed. 

[0007]In this three-phase zone, the electrochemical reaction which carries out the account of 
following arises. First, the reaction by (1) type occurs in the fuel electrode film 61 side. 
[0008] 
[Formula 1] 

H 2 ->2H + +2e " (1) 

The reaction by (2) types occurs in the oxidant electrode film 62 side. 

[0009] 

[Formula 2] 

(1/2) 0 2 +2H + +2e " H 2 0 .... (2) 

That is, as a result of this reaction, the H + ion (proton) generated by the fuel electrode film 61 

moves toward the oxidant electrode film 62 in the inside of the PE film 7, and an electron (e ~ ) 
moves it to the oxidant electrode film 62 through the load apparatus 9. On the other hand, in the 

oxidant electrode film 62, the oxygen contained in oxidant gas, the H ion which has moved from 
the fuel electrode film 61 in the inside of the PE film 7, and the electron which has moved 
through the load apparatus 9 react, and H 2 0 (steam) is generated. In this way, the cell proper 8 

obtains hydrogen and oxygen, and generates direct current power, then is generating H 2 0 

(steam) as a by-product. 

[0010]By the way, it makes the catalyst beds 61a and 62a counter for them the principal surface 
where the PE films 7 differ mutually, makes them, and a fuel cell cell piles up the PE film 7 
prepared separately, respectively, the fuel electrode film 61, and the oxidant electrode film 62, 
and is carrying out them as [join / perform heating and application of pressure and ]. Thus, the 
obtained fuel cell cell is provided with the structure and shape indicated to be drawin g 5 in 
drawing 6. Drawing 5 is a side sectional view of the important section typically shown where the 
fuel cell cell of the conventional example used for the cell proper shown in drawing 4 is 
developed here. That is, the fuel cell cell 6 is making rectangular shape with thin thickness, and 
the PE film 7 used for this has an outside dimension of a larger plane direction than the outside 
dimension of the plane direction of the fuel electrode film 61 and the oxidant electrode film 62. 
Therefore, as shown in dra win g 5 and drawing 6 between the ends of the PE film 7, the exposed 
surface of the PE film 7 exists in the periphery of the fuel electrode film 61 and the oxidant 
electrode film 62. 

In many cases, the width dimension of this fuel cell cell 6 is 1. [mm] The width dimension of the 
PE film 7 which is a grade or less than it, and constitutes the fuel cell cell 6 in that case is 0.1. 
[mm] -0.2 [mm] It is a grade. 

[001 1]This fuel cell cell 6 is included in the unit fuel cell device 5 with composition shown in 
drawing 6 , the number which this unit fuel cell device 5 needs is laminated, and the cell proper 8 
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is formed. Drawing 6 is a side sectional view of an important section showing typically a unit fuel 
cell device of a general example constituted using a fuel cell cell shown in drawing 5 here. Into 
drawing 6, only typical numerals were described about numerals attached by drawing 5. The 
separator 51 with two or more slots 51a which the unit fuel cell device 5 is allocated [ slots ] in 
one side of the fuel cell cell 6 and this fuel cell cell 6, and carry out conduction of the fuel gas 
5a in drawing 6, With the separator 52 with two or more slots 52a which are allocated in the side 
of another side of the fuel cell cell 6, and carry out conduction of the oxidant gas 5b, it has the 
seal bodies 53, such as an 0 ring, for example. Each separator 51 and 52 is the periphery which 
has exposed the PE film 7, and via the seal body 53, as it sandwiches the fuel cell cell 6, it is 
allocated. A duty which prevents it from reactant gas which carries out conduction leaking 
outside a flowing path, and coming out of the seal body 53 into the slot 51a of the separators 51 
and 52 and 52a is undertaken. 

It is inserted in and equipped into the slot 51b formed in an edge part of each separator 51 and 
52, and 52b. 

[0012]As for the reactant gas supplied to the fuel cell cell 6, it is general to be arranged so that 
the discharge side may be turned down to a gravity direction up to a gravity direction in the 
supply side. In the fuel cell cell 6, as described above, a steam is generated as a by-product at 
the time of power generation, but this. It is because there is a possibility of the steam which a 
steam will contain the reactant gas of the downstream in a large quantity, and is equivalent to 
supersaturation with the reactant gas near a discharge end as a result for this steam 
condensing, and existing as water of a liquid state. The water solidified by arranging the supply 
side of reactant gas so that the discharge side of reactant gas may be turned down to a gravity 
direction up to a gravity direction, Since it can flow down by itself with gravity in the slot 51a for 
reactant gas conduction, and 52a, removal of the water solidified from each unit fuel cell device 
5 becomes easy. 

[0013]By the way, the electrochemical reaction described by the aforementioned (1) ceremony 
held by the fuel cell cell 6 and (2) formulas is an exoergic reaction. Therefore, when generating 
electricity according to the electrochemical reaction by (1) type and (2) types by the fuel cell 
cell 6, it is not avoided that the heat of an equivalent value occurs mostly with the direct- 
current-power value generated, either. For this reason, when it constitutes the cell proper 8 
using the unit fuel cell device 5, the cooling method which is not illustrated for removing heat 
from the fuel cell cell 6 is incorporated. Thereby, the fuel cell cell 6 is 70. [**] ** et al. [ 80 ] 
[**] Being operated by the temperature conditions of a grade is general. 
[0014]Then, when an example of the fuel cell cell 6 of conventional technology is shown 
concretely, as the PE film 7, a width dimension is 0.17. The Nafion film of [mm] is used. As the 
electrode layer substrates 61b and 62b, a width dimension is 0.4. The carbon paper of [mm] is 
used. It is platinum black 20 [%] It is the supported dispersion mixed liquor of carbon powder and 
polytetraethylene to the aforementioned electrode layer substrates 61b and 62b 0.025 It is made 
to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] 
— 15 It is calcinating between [min]. This has obtained the fuel electrode film 61 and the oxidant 
electrode film 62 in which the catalyst beds 61a and 62a were formed on the electrode layer 
substrate 61b and 62b. It is the sandwiching body which sandwiched the PE film 7 for this fuel 
electrode film 61 and the oxidant electrode film 62 in between by the catalyst bed 61a and 
catalyst bed 62a side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and 
pressurized between [min], both films were joined, and the fuel cell cell 6 has been obtained. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention]Jn this invention, the fuel cell cell for solid polyelectrolyte type fuel cells 
is considered as the above-mentioned composition. 

Therefore, if its attention is paid to the temperature gradient between the inlet section of 
reactant gas, and an exit part, as shown all over Table 1, it will become possible to acquire a 
more than twice as many temperature gradient as this to the case of a conventional example. 
Since it is canceled that produced water stagnates so much into an oxidant electrode film at 
least, and diffusion of oxidant gas is checked within an oxidant electrode film by this, an effect 
that the degree of fall of the output voltage value of a fuel cell cell decreases is done so. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]Although the solid polyelectrolyte type fuel cell 
provided with desired power generation performance has been obtained using the fuel cell cell 
for solid polyelectrolyte type fuel cells by the conventional technology mentioned above, a 
problem which carries out the account of following remains. That is, as mentioned above, the 
electrochemical reaction produced in the fuel cell cell is a reaction to which the byproduction of 
the steam is carried out by an oxidant electrode film, and this steam is mainly discharged in 
oxidant gas from an oxidant electrode film. For this reason, it increases one by one and few 
water vapor contents in oxidant gas go as there are at the inlet section of a fuel cell cell and 
they pass a fuel cell cell. In order to make produced water easy to discharge in oxidant gas from 
an oxidant electrode film in that case, it is desirable to make the water-vapor-pressure power 
value in an oxidant electrode film higher than the water— vapor-pressure power value in oxidant 
gas. 

[001 6]Supposing the temperature of an oxidant electrode film is uniform, since the water vapor 
content in oxidant gas increases near the exit part from a fuel cell cell, the water-vapor- 
pressure power value of oxidant gas will become high for the above-mentioned Reason. For this 
reason, discharge of the produced water from the oxidant electrode film near the exit part 
becomes difficult. When the water-vapor-pressure power value in oxidant gas reached and waits 
to saturation water vapor pressure (the probability generated [ near the exit part ] for the 
aforementioned Reason is high.), Since discharge of the produced water from an oxidant 
electrode film will be in a halt condition, the produced water which the steam generated by the 
reaction condensed and became liquefied will stagnate so much in an oxidant electrode film. If 
produced water stagnates so much in an oxidant electrode film, it will become a situation where 
at least a part of opening which the fine pores in a catalyst bed will be full with produced water, 
or is formed in the electrode layer substrate will be full with produced water. If it becomes like 
this, diffusion of the oxidant gas within an oxidant electrode film will be checked, the reaction in 
the fuel cell cell mentioned above will fall, and it will come to cause the fall of the power 
generation performance of a fuel cell cell. 

[001 7] Although it is possible to reduce the water vapor content included in the oxidant gas 
supplied to a fuel cell cell as a plan of preventing produced water from stagnating so much in an 
oxidant electrode film, In this case, since a possibility of causing the fall of the output 
characteristics of a fuel cell when the resistivity of PE film increases will arise if PE film dries by 
reducing the water vapor content to include too much, the new problem that adjustment and 
management of the degree of humidification of oxidant gas become very difficult occurs. 
[0018]this invention is made in view of the problem of the above-mentioned conventional 
technology, and comes out. The purpose is to provide the fuel cell cell for solid polyelectrolyte 
type fuel cells which stagnation of excessive produced water does not generate in a film. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem]In this invention, in response to supply of 1 fuel gas and oxidant 
gas, the above-mentioned purpose is direct current power a fuel cell cell to generate, and Sheet 
shaped solid polyelectrolyte membrane, Have sheet shaped fuel electrode film and sheet shaped 
oxidant electrode film which are joined to each of both principal planes of this solid 
polyelectrolyte membrane, and each fuel electrode film and an oxidant electrode film, An 
electrode layer substrate of a sheet shaped [ porosity which a course which supplies fuel gas or 
oxidant gas to a catalyst bed is provided, and has a function as a charge collector ], It has the 
catalyst bed superficially supported all over almost by the side of one side of an electrode layer 
substrate, It is stuck by each of both principal planes of solid polyelectrolyte membrane by each 
catalyst bed side, In a fuel cell cell for solid polyelectrolyte type fuel cells which is that by which 
conduction of fuel gas and the oxidant gas is carried out to the side side of another side which is 
an anti-catalyst bed side, respectively, A catalyst bed which an oxidant electrode film has at 
least has composition which differs in a holding amount of a catalyst which a catalyst bed has by 
a place for square [ of a catalyst bed ], Or a thing for which a holding amount of a catalyst which 
a catalyst bed has in 2 aforementioned 1 paragraph in a means of a description is considered as 
more composition than a catalyst bed near the entrance of oxidant gas in a catalyst bed near 
the exit of oxidant gas by which conduction is carried out, It is alike and is attained more. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 

[Function]Since the electrochemical reaction shown in the aforementioned (1) type and (2) types 
is a reaction performed by involving a catalyst as mentioned above, the quantity of heat 
generated in the case of this electrochemical reaction is generated corresponding to the holding 
amount of the catalyst of a fuel cell cell. This invention is performed paying attention to this 
point. 

[0021]Namely, the catalyst bed which an oxidant electrode film has at least in the fuel cell cell 
for solid polyelectrolyte type fuel cells in this invention, It considers making larger than the 
holding amount of the catalyst which the catalyst bed near the entrance of oxidant gas has the 
holding amount of the catalyst which the catalyst bed which the holding amount of the catalyst 
which a catalyst bed has has near the exit of the oxidant gas by which conduction is carried out, 
for example has etc. as the composition which changes with places of the plane direction of a 
catalyst bed. 

Therefore, in an oxidant electrode film at least, calorific value [ / near the exit of reactant gas ] 
will increase [ near the entrance of reactant gas ] with the relation of the holding amount of a 
catalyst. 

[0022]This measures temperature with temperature at the time of operation of the oxidant 
electrode film near the inlet section of oxidant gas at the time of operation of the oxidant 
electrode film in near the exit part of oxidant gas, The discharge ability of the produced water 
from the oxidant electrode film near the outlet side of oxidant gas to oxidant gas will improve 
because it can make highly on the level it becomes easy to discharge of the produced water 
from the oxidant electrode film near the exit part. 

[0023]Since oxygen in reactant gas, for example, oxidant gas, is consumed by the 
electrochemical reaction in a fuel cell cell, the oxygen density in oxidant gas falls with the 
oxidant gas near the exit part to the oxidant gas near the inlet section, the fuel cell cell of this 
invention provided with the aforementioned composition has — in an oxidant electrode film at 
least. Since the competence of electrochemical reaction [ / near the exit of reactant gas ] 
increases, For example, even if it is reactant gas near [ to which the oxygen density fell ] the 
exit part, the Electrochemistry Sub-Division reactivity [ / near the inlet section ] and the almost 
same Electrochemistry Sub-Division reactivity can be maintained, and Electrochemistry Sub- 
Division reactivity in the direction of reactant gas conduction of a fuel cell cell side can be made 
almost uniform. 
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EXAMPLE 

[Example]Working example of this invention is described in detail with reference to Drawings 
below. Drawing 2 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by one working example of this invention is 
developed. (When distinguishing from different working example etc. which carry out a postscript, 
it may be called working example **.) In dra wing 2, the same numerals are given to the fuel cell 
cell and identical parts for solid polyelectrolyte type fuel cells by the conventional example 
shown in drawing 5, and the explanation is omitted. 

[0025]In drawi ng 2, 2 is the fuel cell cell which changes to the oxidant electrode film 62 and used 
the oxidant electrode (cathode) film 12 to the fuel cell cell 6 by the conventional example shown 
in draw ing 5 . To the oxidant electrode film 62 which the fuel cell cell 6 of the conventional 
example shown in drawing 5 has, the oxidant electrode film 12 is changed to the catalyst bed 
62a, changes the catalyst bed 121 to the electrode layer substrate 62b, and he is trying to use 
the electrode layer substrate 122 for it. 

[0026]The width dimension of the electrode layer substrate 122 is 0.4 as a porous electrode 
layer substrate like the electrode layer substrate 62b. Although the carbon paper of [mm] is 
used, as shown in drawingj?, the oxidant gas 5b is divided into two in accordance with the 
direction by which conduction is carried out at the electrode layer substrates 122a and 122b, 
respectively. Then, in the electrode layer substrate 122a of the upstream of reactant gas, it is 
the dispersion mixed liquor of the case of a conventional example, and an identical content 0.02 
It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after 
drying [**] — 15 It calcinates between [min] and the catalyst bed 121a is formed. 
[0027]In the electrode layer substrate 122b of the downstream of reactant gas, it is the 
dispersion mixed liquor of the case of a conventional example, and an identical content 0.03 It is 
made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after 
drying [**] — 15 It calcinates between [min] and the catalyst bed 121b is formed. Then, the 
catalyst bed 121 is formed by the catalyst bed 121a and the catalyst bed 121b. 
[0028]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 61 
and the oxidant electrode films 12, such as this, in between by the catalyst bed 61a and catalyst 
bed 121 side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [min], both films were joined, and the fuel cell cell 2 has been obtained. Since it had the 
above-mentioned composition in working example shown in drawing 2, in the oxidant electrode 
film 12, calorific value [ / near the exit of the oxidant gas 5b ] will increase [ near the entrance 
of the oxidant gas 5b ] with the relation of the holding amount of a catalyst. For this reason, 
temperature can be positively made highly as compared with temperature on the level it 
becomes easy to discharge of the produced water from the oxidant electrode film 12 near the 
exit part at the time of operation of the oxidant electrode film 12 near the inlet section of the 
oxidant gas 5b at the time of operation of the oxidant electrode film [ / near the exit part of the 
oxidant gas 5b ] 12. By this, the discharge ability of the produced water from the oxidant 
electrode film 12 near the exit part of the oxidant gas 5b to the oxidant gas 5b will improve. 
Since the competence of electrochemical reaction [ / near the exit of the oxidant gas 5b ] 
increases, even if it is the oxidant gas 5b near [ to which the oxygen density fell ] the exit part, 
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the Electrochemistry Sub-Division reactivity [ / near the inlet section ] and the almost same 
Electrochemistry Sub-Division reactivity are maintainable. For this reason, the uniformity 
coefficient of the Electrochemistry Sub-Division reactivity in the direction of oxidant gas 5b 
conduction of the surface of the fuel cell cell 2 can be improved. 

[00 2 9] Drawing 1 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by working example from which this invention 
differs is developed. (When distinguishing from other working example, it may be called working 
example **.) In drawing 1, The same numerals are given to the fuel cell cell for solid 
polyelectrolyte type fuel cells by one working example of this invention shown in drawing 2, and 
the fuel cell cell and identical parts for solid polyelectrolyte type fuel cells by the conventional 
example shown in drawing 5, and that explanation is omitted. 

[0030]In drawing 1 , 1 is the fuel cell cell which changes to the fuel electrode film 61 and used 
the fuel electrode (anode) film 1 1 to the fuel cell cell 2 by one working example of this invention 
shown in drawi n g 2. To the fuel electrode film 61 shown in dr a wing 2 and drawing 5, the fuel 
electrode film 1 1 is changed to the catalyst bed 61a, changes the catalyst bed 1 1 1 to the 
electrode layer substrate 61b, and he is trying to use the electrode layer substrate 1 12 for it. 
[0031]The width dimension of the electrode layer substrate 112 is 0.4 as a porous electrode 
layer substrate like the electrode layer substrate 61b. Although the carbon paper of [mm] is 
used, as shown in drawing 1, the fuel gas 5a is divided into two in accordance with the direction 
by which conduction is carried out at the electrode layer substrates 1 12a and 1 12b. Then, in the 
electrode layer substrate 1 12a of the upstream of reactant gas, it is the dispersion mixed liquor 
of the case of a conventional example, and an identical content 0.02 It is made to adhere to the 
uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] — 15 It 
calcinates between [min] and the catalyst bed 111a is formed. 

[0032]In the electrode layer substrate 1 1 2b of ******** of reactant gas, it is the dispersion 
mixed liquor of the case of a conventional example, and an identical content 0.03 It is made to 
adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. [h]365 after drying [**] - 
- 1 5 It calcinates between [min] and the catalyst bed 111b is formed. Then, the catalyst bed 111 
is formed by the catalyst bed 111a and the catalyst bed 111b. 

[0033]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 11 
and the oxidant electrode films 12, such as this, in between by the catalyst bed 1 1 1 and catalyst 
bed 121 side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [min], both films were joined, and the fuel cell cell 1 has been obtained. Since it had the 
above-mentioned composition in working example shown in drawing 1 , in addition to the 
composition in working example shown in drawing 2, calorific value [ / near the exit of the fuel 
gas 5a ] will increase [ near the entrance of the fuel gas 5a ] due to the holding amount of a 
catalyst also the fuel electrode film 1 1 . When calorific value [ / near the exit part of reactant 
gas ] increases rather than calorific value [ / near the inlet section of reactant gas ], both the 
fuel electrode film 11 and the oxidant electrode film 12, It becomes possible to make the 
temperature gradient over temperature higher than the case of working example shown in 
dr aw ing 2 at the time of operation of the oxidant electrode film near [ of the oxidant gas 5b ] the 
inlet section of temperature at the time of operation of the oxidant electrode film [ / near the 
exit part of the oxidant gas 5b ] 12. By this, the discharge ability of the produced water from the 
oxidant electrode film 12 near the exit part to the oxidant gas 5b will improve further. Since the 
competence of electrochemical reaction [ / near the exit of the fuel gas 5a ] also increases 
when it receives the oxidant gas 5b in addition, even if it is the fuel gas 5a near [ to which 
hydrogen concentration fell ] an outlet side, the Electrochemistry Sub-Division reactivity in near 
an entrance side and the almost same Electrochemistry Sub-Division reactivity are maintainable. 
For this reason, Electrochemistry Sub-Division reactivity in the direction of reactant gas 
conduction of both the surfaces of the fuel cell cell 2 can be made almost uniform. 
[0034] Drawing 3 is a side sectional view of the important section typically shown where the fuel 
cell cell for solid polyelectrolyte type fuel cells by further different working example of this 
invention is developed. (When distinguishing from other working example, it may be called working 
example **.) In drawing 3, the same numerals are given to the fuel cell cell and identical parts by 
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the conventional example shown in drawing 5, and the explanation is omitted. 

[0035]In drawing 3, 3 is changed to the fuel electrode film 61 and the oxidant electrode film 62 to 
the fuel cell cell 6 by the conventional example shown in drawing 5, and is the fuel cell cell which 
used the fuel electrode (anode) film 31 and the oxidant electrode (cathode) film 32, respectively. 
To the fuel electrode film 61 which the fuel cell cell 6 of the conventional example shown in 
drawing 5 has, the fuel electrode film 31 is changed to the catalyst bed 61a, changes the catalyst 
bed 31 1 to the electrode layer substrate 61b, and he is trying to use the electrode layer 
substrate 312 for it. To the oxidant electrode film 62 which the fuel cell cell 6 of the 
conventional example shown in drawing 5 has, the oxidant electrode film 32 is changed to the 
catalyst bed 62a, changes the catalyst bed 321 to the electrode layer substrate 62b, and he is 
trying to use the electrode layer substrate 322 for it. 

[0036]The width dimension of each electrode layer substrate 312,322 is 0.4 as a porous 
electrode layer substrate like the electrode layer substrates 61b and 62b. Although the carbon 
paper of [mm] is used, as shown in drawing 3 , the fuel gas 5a and the oxidant gas 5b are 
trichotomized in accordance with the direction by which conduction is carried out, respectively, 
without the electrode layer substrates 312a, 312b, and 312c and the electrode layer substrates 
322a, 322b, and 322c. Then, in each electrode layer substrate 312a and 322a of the upstream of 
reactant gas, it is the dispersion mixed liquor of the case of a conventional example, and an 
identical content 0.02 It is made to adhere to the uniform thickness of [mm], and is 24 by a 
vacuum dryer. [h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 
311a and 321 a are formed. 

[0037]In each electrode layer substrate 312b and 322b of the middle class region of reactant 
gas, it is the dispersion mixed liquor of the case of a conventional example, and an identical 
content 0.025 It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum 
dryer. [h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 311b and 
321b are formed. In each electrode layer substrate 312c and 322c of the downstream of reactant 
gas, it is the dispersion mixed liquor of the case of a conventional example, and an identical 
content 0.03 It is made to adhere to the uniform thickness of [mm], and is 24 by a vacuum dryer. 
[h]365 after drying [**] — 15 It calcinates between [min] and the catalyst beds 311c and 321c 
are formed. Then, the catalyst bed 31 1 is formed by the catalyst bed 31 1a, the catalyst bed 
31 1b, and the catalyst bed 31 1c, and the catalyst bed 321 is formed by the catalyst bed 321a, 
the catalyst bed 321b, and the catalyst bed 321c. 

[0038]It is the sandwiching body which sandwiched the PE film 7 for the fuel electrode film 31 
and the oxidant electrode films 32, such as this, in between by the catalyst bed 31 1 and catalyst 
bed 321 side 120 [**] ,3.5It is the conditions of [MPa] and is 15. It heated and pressurized 
between [min], both films were joined, and the fuel cell cell 3 has been obtained. It compares 
with the case of the composition in working example shown in drawing 1 since it had the above- 
mentioned composition in working example shown in drawing 3, and is an either electrode film (in 
naming generically fuel electrode film 31 grade and oxidant electrode film 32 grade). It may say in 
this way. Due to the holding amount of a catalyst, the degree of increase of the calorific value 
[ it results near the exit part of reactant gas near the inlet section of reactant gas ] of a 
between will be equated. For this reason, it becomes possible to be made to make high change 
[ it results near the exit part of the oxidant gas 5b near / of the oxidant gas 5b / the inlet 
section of temperature at the time of operation of the oxidant electrode film 32 ] of a between 
gradually. Thereby, it becomes possible to raise the discharge ability of the produced water from 
the oxidant electrode film 12 to the oxidant gas 5b almost over the whole surface of the oxidant 
electrode film 32 including the neighborhood of an exit part. It becomes possible to equalize 
further the Electrochemistry Sub-Division reactivity in the direction of reactant gas conduction 
of both the surfaces of the fuel cell cell 2. 

[0039]The example of survey of the temperature distribution which a fuel electrode film and an 
oxidant electrode film have is collectively shown all over "Table V about each of the unit fuel 
cell device using the fuel cell cell by working example ** explained by the paragraph of this 
working example until now - **, and the fuel cell cell of the conventional example, the degree of 
fall of the pressure value which evaluation of stability operates each unit fuel cell device 
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continuously for 24 hours, and each unit fuel cell device outputs in "Table 1" — 2 [%] What was 
the following considers it as 0, and is 2. [%] What it was above is taken as **. 
[0040] 
[Table 1] 
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[0041]in "Table 1", when its attention is paid to a temperature gradient with the temperature 
(**a in "Table 1" **b) of the inlet section of reactant gas, and the temperature (**a in "Table 
1", **b) of the exit part of reactant gas, the temperature gradients in a conventional example are 
few — about 3 By the case of working example ** by this invention - **, it is 6-7 to being by 
[**]. [**] The temperature gradient of the grade is acquired. Produced waters stagnating so 
much by this into the oxidant electrode film 12 and 32 including the neighborhood of an exit part 
of reactant gas is canceled, and it can check that the degree of fall of the output voltage value 
which it becomes a main cause that produced water stagnates so much, and is generated is 
decreasing. 

[0042]Came by old explanation in working example noting that the electrode layer substrate 
1 12,122,312,322 with which the fuel cell cells 1-3 are provided was divided in the direction in 
which reactant gas carries out conduction at plurality, but. The electrode layer substrate not the 
thing limited to this but the fuel electrode film with which the fuel cell cells 1-3 are provided, for 
example, and for oxidant electrode films may be a thing of one, The catalyst bed formed on an 
electrode layer substrate changes thickness in the direction in which reactant gas carries out 
conduction to this electrode layer substrate of one, and may be formed in it. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing IjThe side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by working example from which this invention differs 
is developed 

[Drawing 2]The side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by one working example of this invention is developed 

[Drawing 3]The side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by further different working example of this invention 
is developed 

[Drawing 4]The key map showing the solid polyelectrolyte type fuel cell of a general example 
[Drawing 5] The side sectional view of the important section typically shown where the fuel cell 
cell for the solid polyelectrolyte type fuel cells of a conventional example is developed 
[Drawin g 6]The side sectional view of an important section showing typically the unit fuel cell 
device of the general example constituted using the fuel cell cell shown in draw ing 5 
[Description of Notations] 

I Fuel cell cell 

I I Fuel electrode film 

I I I Catalyst bed 

1 1 2 Electrode layer substrate 
12 Oxidant electrode film 

121 Catalyst bed 

122 Electrode layer substrate 
5a Fuel gas 

5b Oxidant gas 



[Translation done.] 



http://www4.ipdlinpit.go.jp/cgi-bin/tranjvveb ^_cgi ejje?atw u= r http%3A%2F%2Fww... 2010/06/09 



JP,08-167416,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by working example from which this invention differs 
is developed 

[Drawing 2] The side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by one working example of this invention is developed 

[Dr a win g 3] T he side sectional view of the important section typically shown where the fuel cell 
cell for solid polyelectrolyte type fuel cells by further different working example of this invention 
is developed 

[Drawing 4]The key map showing the solid polyelectrolyte type fuel cell of a general example 
[Drawin g 5 ]The side sectional view of the important section typically shown where the fuel cell 
cell for the solid polyelectrolyte type fuel cells of a conventional example is developed 
[ D r a wi ng 6] The side sectional view of an important section showing typically the unit fuel cell 
device of the general example constituted using the fuel cell cell shown in drawing 5 
[Description of Notations] 

I Fuel cell cell 

I I Fuel electrode film 

I I I Catalyst bed 

112 Electrode layer substrate 
12 Oxidant electrode film 

121 Catalyst bed 

122 Electrode layer substrate 
5a Fuel gas 

5b Oxidant gas 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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